REMARKS 

Further and favorable reconsideration is respectfully requested in view of the 
foregoing amendments and following remarks. 

Claim Amendments 

Claim 25 has been amended to limit the polyamide (co-)polymer to polymetaxylylene 
adipamide, and to clarify that the water-soluble compound is an inorganic electrolyte. 
Support for these amendments is found on page 14, lines 17-18 of Applicants' specification. 
As a result of the amendments to claim 25, claims 34 and 35 have been cancelled, without 
prejudice. No new matter has been added to the application by these amendments. 

Rejection Under 35 U.S.C. S 112. First Parasraph 
The rejection of claim 35 under 35 U.S.C. § 112, first paragraph, as failing to comply 
with the written description requirement has been obviated by the cancellation of this claim. 

Rejection Under 35 U.S.C. S 112, Second Parasraph 

The rejection of claims 25 and 35 as being indefinite under 35 U.S.C. § 1 12, second 
paragraph has been obviated by the amendment to claim 25 and the cancellation of claim 35. 

Specifically, the Examiner states that it is not clear as to whether the water-soluble 
compound comprises an inorganic electrolyte or whether the hot water contains an inorganic 
electrolyte. However, it is clear fi-om amended claim 25 that the hot water contains a water- 
soluble compound, which is an inorganic electrolyte. 

Prior Art Rejections 

The patentability of the present invention over the disclosures of the references relied 
upon by the Examiner in rejecting the claims will be apparent upon consideration of the 
following remarks. 
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Rejection Under 35 U.S.C. S 102 and 35 U.S.C. S 103 Based on Tanaka et al. 

Thus, the rejection of claims 25-28, 31, 34 and 39-41 under 35 U.S.C. § 102(b) as 
being anticipated by Tanaka et al, as well as the rejection of claims 28, 29, 32 and 33 under 
35 U.S.C. § 103(a) as being unpatentable over Tanaka et al. are respectfully traversed. 

The Examiner takes the position that Tanaka et al. disclose a heat treating method for 
a packaging product, comprising providing a packaging product formed by enclosing a 
content material within a packaging material comprising at least a layer of hydrophilic gas- 
barrier resin selected from the group consisting of ethylene- vinyl alcohol copolymer, 
polyamide copolymers and glycolic acid copolymers. The Examiner also states that Tanaka 
et al, disclose using polyvinyl alcohol and polymers of polyamide. The Examiner further 
states that Tanaka et al. disclose a water soluble compound comprising an inorganic 
electrolyte being added to the water. 

Regarding claims 28 and 29, the Examiner admits that Tanaka et al. are silent in 
specifically disclosing wherein the hot water contains the water-soluble compound at a 
concentration exceeding 0.1 wt% and further wherein the hot water contains the water- 
soluble compound at a concentration of at least 1 wt.%. The Examiner asserts, however, that 
these limitations would have been obvious. 

Regarding claims 32 and 33, the Examiner also admits that Tanaka et al. do not 
specifically disclose wherein the water-soluble compound is selected fi*om the group 
consisting of sodium chloride, magnesium chloride and potassium chloride. However, the 
Examiner asserts that this limitation does not provide a patentable feature over the prior art. 

The process of Tanaka et al. is directed to the production of a gas barrier film having 
a gas-barrier layer formed by crosslinking poly(meth)acrylic acid (A) with polyalcoholic 
polymer (B), represented by polyvinyl alcohol, and with a polyvalent metal (C). The method . 
of the present invention is a heat-treating method for a packaging product by heat-treating the 
packaging product with hot water containing a water-soluble inorganic electrolyte, wherein 
the packaging material comprises at least a layer of a specific hydrophilic gas-barrier resin 
selected from the group consisting of ethylene-vinyl alcohol copolymer, polymetaxylylene 
adipamide and glycolic acid (co-)polymer, each of which exhibits a gas-barrier property by 
itself Thus, the main distinction between the present invention and Tanaka et al. is the 
failure of Tanaka et al. to teach or suggest the use of a s pecific hydrophilic gas-barrier resin 
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selected from the group consisting of ethylene-vinyl alcohol copolymer, polymetaxylylene 
adipamide and glycolic acid(co-)polymer. 

Additionally, the present invention prevents opalescence of a packaging material 
comprising a hydrophilic gas-barrier resin selected from the group consisting of ethylene- 
vinyl alcohol copolymer, polymetaxylylene adipamide and glycolic acid copolymer during 
hot water treatment thereof by causing the hot water to contain an inorganic electrolyte (as 
represented by sodium chloride) as a water soluble compound. As discussed in the prior 
response, Applicants' invention is based on a concept that lowering the percentage of free 
water molecules (by adding a water-soluble compound in hot water to cause hydration 
thereof with the water molecules) will decrease the kinetic energy of the water molecules, 
thus suppressing the opalescence of the packaging material including a hydrophilic resin 
layer. (See page 5, line 27 to page 6, line 1 1 of Applicants' specification.) 

The Examiner cites column 3, lines 21-22 and column 6, lines 54-59 of Tanaka et al 
as disclosing the use of polyvinyl alcohol. However, this is different from the ethylene-vinyl 
alcohol copolymer recited in Applicants' claims because polyvinyl alcohol is not a gas- 
barrier resin . Enclosed herewith, as Attachment A, is an excerpt from McGraw-Hill 
Dictionary of Scientific and Technical Terms, which identifies polyvinyl alcohol as a water 
soluble polymer. Thus, polyvinyl alcohol is not usable as a gas-barrier material, by itself, 
and cannot be compared to ethylene-vinyl alcohol copolymer. Enclosed herewith, as 
Attachment B, is an article which frequently discusses ethylene-vinyl alcohol copolymer as a 
gas-barrier material. 

Applicants' independent claim 25 specifically recites, "at least a layer of hydrophilic 
gas-barrier resin selected from the group consisting of . . Polyvinyl alcohol, as taught by 
Tanaka et al., is only meaningful when present together with poly(meth)acrylic acid to form a 
crosslinked structure. Therefore, the reference fails to teach or suggest a layer of hydrophilic 
gas-barrier resin selected from the group consisting of those recited in Applicants' amended 
claim 25. The ethylene-vinyl alcohol copolymer, polymetaxylylene adipamide and glycolic 
acid (co-)polymer recited in Applicants' claims are hydrophilic gas-barrier resins by 
themselves, i.e., without crosslinking. 

As discussed above, claim 25 has been amended to limit the polyamide copolymer to 
polymetaxylylene adipamide, which exhibits the best gas-barrier property among the 



polyamide copolymers. The reference fails to teach or suggest polymetaxylylene adipamide, 
as recited in amended claim 25. Polyamides, as disclosed in column 8, lines 28-30 of the 
reference, are not generally categorized as gas-barrier resins, in view of the very inferior gas- 
barrier property when compared to polymetaxylylene adipamide. Polymetaxylylene 
adipamide (MXD6), discussed on page 14, lines 17-18 of Applicants' specification, is a 
special polyamide and has superior gas-barrier property compared to other polyamines 
(Nylon 6 and Novamid X21), i.e., a lower oxygen permeability at a ratio of one third to one 
tenth. Please see Fig. 2 on page 79 of Attachment B. 

Further, polyvinylidene fluoride, as disclosed in column 8, lines 34-35 of the 
reference, is a gas-barrier resin, but not a hydrophilic resin , as required by Applicants' 
claims. Polyvinylidene chloride (PVDC), as disclosed in column 8, lines 38-38 of Tanaka et 
al., is a well known hydrophobic gas-barrier resin. Please see claim 4 of Attachment C (U.S. 
*907), and claim 4 in combination with claim 1 of Attachment D (U.S. ^534). The gas-barrier 
property not changing with a change in humidity, as shown in Fig. 1 of Attachment B is 
another indication of the hydrophobic nature of PVDC. 

Thus, Tanaka et al. fail to teach or suggest a hydrophilic gas-barrier resin selected 
from the group consisting of ethylene-vinyl alcohol copolymer, polymetaxylylene adipamide 
and glycolic acid (co-)polymer, as required by Applicants' claims. 

Tanaka et al. disclose, as a second embodiment, a retort method characterized by 
treating a container for retort packaging comprising a laminated film comprising a layer 
formed of a cross-linked structure containing ester bonds between poly(meth)acrylic acid (A) 
and a polyalcoholic polymer (B) in water containing a metal (C). The treatment is performed 
for forming a new ionic crosslinked structure. (See column 3, lines 21-25 and 41-51 of the 
reference.) More specifically, the ions of the metal (C) permeate into the film to form ionic 
cross-linking with free carboxylic acids originating from polv(meth)acrvlic acid . (See 
column 1 1, lines 40-54 and chemical structure (X) in column 4 of the reference.) As the 
metal (C), polyvalent metals are used. (See column 11, lines 6-8 of the reference.) 

Therefore, Tanaka et al. disclose the formation of a gas-barrier layer comprising a 
poiy(meth)acrylic acid crosslinked with polyvalent metal ions. This type of gas-barrier layer 
is quite different from that recited in Applicants' claims, i.e., a hydrophilic gas-barrier layer 
selected from the group consisting of ethylene-vinyl alcohol copolymer, polymetaxylylene 
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adipamide and glycolic acid (co-)polymer. Applicants' recited gas-barrier layer is free from 
a cross-linked structure and also essentially free from free acid groups required by 
crosslinking with polyvalent metal ions. Although the claim does not specifically recite these 
limitations, it is implicit due to the non-crosslinked nature arising from the specific resin 
recited in claim 25. Specifically, glycolic acid is a hydroxy carboxylic acid and glycolic acid 
(co-)polymer is a completely esterified polymer substantially free from free acid groups, in 
contrast to the poly(meth)acrylic acid used in Tanaka et al. 

Additionally, in Applicants' invention, an inorganic electrolyte, as represented by 
sodium chloride (claim 33) having a high water-solubility and lacking a crosslinked 
structure-forming ability, is preferred, and a polyvalent metal salt having a low-water- 
solubility is not preferred. 

Thus, Tanaka et al. is directed to formation of a type of gas-barrier layer which is 
quite different from Applicants' recited gas-barrier layer. Specifically, Tanaka et al. fail to 
teach or suggest the treatment of a packaging material comprising a layer of a hydrophilic 
gas-barrier resin selected from the group consisting of ethylene-vinyl copolymer, 
polmetaxylyleye adipamide and glycolic acid (co-)polymer with hot water containing an 
inorganic electrolyte. Additionally, Tanaka et al. requires a crosslinked structure, which is 
clearly distinct from Applicants' recited gas-barrier layer. Finally, Tanaka et al. fail to teach 
or suggest the prevention of opalescence of the packaging material, as disclosed in 
Applicants' specification. 

For these reasons, the invention of claims 25-29, 3 1-34 and 39-41 is clearly 
patentable over Tanaka et al. 

Rejection Under 35 US.C. S 103 Based on Tanaka et al. in View of Su 
The rejection of claim 35 under 35 U.S.C. § 103(a) as being unpatentable over 
Tanaka et al. in view of Su has been obviated due to the cancellation of claim 35. 

Rejection Under 35 U.S.C. S 103 Based on Tanaka et al. in View of Shiiki et al. 
The rejection of claim 42 under 35 U.S.C. § 103(a) as being unpatentable over 
Tanaka et al. in view of Shiiki et al. is respectfully traversed. 
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The Examiner admits that Tanaka et al. are silent in teaching wherein the gas-barrier 
resin is a glycolic acid copolymer. However, the Examiner asserts that Shiiki et al. teach a 
gas barrier composite film comprised of a polymer of glycolic acid for use in food packaged 
materials that undergo high-temperature and high humidity conditions. Further, the 
Examiner states that Shiiki et al. teach when said polyglycolic acid film is used in 
combination with a thermoplastic film that the gas barrier properties of the film are markedly 
improved. The Examiner states that this is analogous to the teachings of Tanaka et al. who 
disclose two layers wherein one layer is a gas barrier and the second layer is a thermoplastic 
film. The Examiner takes the position that to use a gas barrier resin comprising a 
polyglycolic acid copolymer would not have provided a patentable feature over the prior art, 
since the polyglycolic acid film would provide an equivalent fiinction for providing a gas- 
barrier film. 

However, Shiiki et al. fail to remedy the deficiencies of Tanaka et al., as discussed 
above. Specifically, even if it is known that a polymer of glycolic acid is a good gas-barrier 
resin, as shown in Shiiki et al., the substitution thereof for the crosslinked gas-barrier resin 
system of Tanaka et al. would change the intrinsic nature of the system of Tanaka et al. 
Combining a secondary reference which is so contrary to the teachings of a primary reference 
is untenable. 

For these reasons, the invention of claim 42 is clearly patentable over Tanaka et al. in 
view of Shiiki et al. 
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Conclusion 



Therefore, in view of the foregoing amendments and remarks, it is submitted that 
each of the grounds of rejection set forth by the Examiner has been overcome, and that the 
application is in condition for allowance. Such allowance is solicited. 

If, after reviewing this Amendment, the Examiner feels there are any issues remaining 
which must be resolved before the application can be passed to issue, the Examiner is 
respectfully requested to contact the undersigned by telephone in order to resolve such issues. 



AES/nrj 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
May 8, 2007 



Respectfully submitted, 



Kazuyuki YAMANE et al. 




Amy EXSchmid 
Registration No. 55,965 
Attorney for Applicants 
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resin elastomer made by the reaction of a diisocyanate to a 
polyester (such as the glycol-adipic acid ester); has high resis- 
tance to abrasion, oil, ozone, and high temperatures. Also 
known as polyester rubber. { |pal-e'y una, than 'rgb-ar | 
polyuria [med] The passage of copious amounts of urine. 
{ ,pal*e*yure*3 ) 

polyvalent [chem] Pertaining to an ion with more than one 
valency, such as the sulfate ion, S04^ . Also known as mul- 
tivalent; polygen. [Immunol] 1. Of antigens, having many 
combining sites or determinants. 2. Pertaining to vaccines 
composed of mixtures of different organisms, and to the result- 
ing mixed antiserum. { Ipai'i'va'lsnt ) 

polyvalent number [comput sci] A number, consisting of 
several figures, used for description, wherein each figure rep- 
resents one of the characteristics being described. { |pai-i*va* 
lant 'nam-bar } 

polyvinyl acetal resin See vinyl acetal resin. { Ipal-i'vTn-dl 'as' 
3,tal *rez-on ) 

polyvinyl acetate [org chem] (HjCCHOOCCHg)^ A ther- 
moplastic polymer; insoluble in water, gasoline, oils, and fats, 
soluble in ketones, alcohols, ben2:ene, esters, and chlorinated 
hydrocarbons; used , in adhestves, films, lacquers, inks, latex 
paints, and paper sizes. Abbreviated PVA; PVAc. ( ;pal"i'vlh- 
al 'as-3.tat 1 



polyvinyl alcohol [org chem] Water-soluble polymer made 
by hydrolysis of a polyvinyl ester (such as polyvinyl acetate): 
used in adhesives, as textile and paper sizes, and for emulsifying, 
suspending, and thickening of solutions. Abbreviated PVA 
I !DaH'vTn'3l 'al-k3.h61 I 



polyvinyl carbazole [org chem] Thermoplastic resin made 
by reaction of acetylene with carbazole; softens at 150*C; has 
good electrical properties and heat and chemical stabilities; used 
as a paper-capacitor impregnant and as a substitute for electrical 
mica. { Ipal'i'vTn-sl 'karba.zol | 

polyvinyl chloride [org chem] (HXCHCI)^ Polymer of 
vinyl chloride; tasteless, odorless; insoluble in most organic 
solvents; a member of the family of vinyl resins; used in soft 
flexible films for food packaging and in molded rigid products 
such as pipes, fibers, upholstery, and bristles. Abbreviated 
PVC. I ;paH'vTn-3l 'kl6rjd } 

polyvinyl chloride acetate [org chem] Thermoplastic co- 
polymer of vinyl chloride, CHjCHCl, and vinyl acetate, 
CH3COOCH=CH2; colorless solid with good resistance to wa- 
ter, concentrated acids, and alkalies; compounded with plasti- 
cizers, it yields a flexible material superior to rubber in aging 
properties; used for cable and wire coverings and protective 
garments. ( |pa]-i'vln-dl 'kldfjd 'as-9,tat ) 

polyvinyl dichiorlde [org chem] A high-strength polymer 
of chlorinated polyvinyl chloride; it is self-extinguishing and 
has superior chemical resistance; used for pipes carrying hot, 
corrosive materials. Abbreviated PVDC. ( [pain'vTn-al 
dT'kldr.Td ) 

polyvinyl ettier See polyvinyl ethyl ether. ( ;p^l*i'vTn*9l 
thar 1 

polyvinyl ethyl ether [org chem] [— CH(CX:2H5)CH2— ]^ 
A viscous gum to rubbery solid, soluble in organic solvents; 
used for pressure-sensitive tape. Also known as polyvinyl 
ether. { lpaI'iVTn*3l 'eth-al 'e-thor } 

polyvinyl fluoride [org chem] ' (— H2CCHF— Vinyl flu- 
oride polymer; has superior resistance to weather, chemicals, 
oils, and stains, and has high strength; used for packaging (but 
not of food) and electrical equipment. { Ipai-i'vTn'dl 'flur Jd } 

polyvinyl fomnate resin [org chem] (CH2=CH00CH),. 
Clear-colored resin that is hard and solvent-resistant; used to 
make clear, hard plastics. { jpahi'vln-al 'fdr.mat ,rez-3n | 

polyvinylldene chloride [org chem] Thermoplastic poly- 
mer of vinylidene chloride, H2C=CCl2; white powder softening 
at I85-2(X)°C; used to make soft-flexible to rigid products. 
{ jpal-i*vT'nil-a,den 'kl6r,Td ) 

polyvinylldene fluoride [org chem] H2C==CF2 Fluoro- 
carbon polymer made from vinylidene fluoride; has good tensile 
and compressive strength and high impact strength; used in 
chemical equipment for gaskets, impellers, and other pump 
parts, and for drum linings and protective coatings. ( Ipal-i- 
vT'nil'S.den 'flurjd ) 

polyvinylldene resin See vinylidene resin. ( ;pai'i-vT'nil'd,den 
'rez-an | 

polyvinyl Isobutyi ether [org chem] [— CH2CHOCH2- 
CH(CH3)2 — ]j, An odorless synthetic resin; elastomer to vis- 



cous liquid depending on molecular weight; soiu^^ll 
carbons, esters, ethers, and ketones, insoluble int^X^^^ElJ 
adhesives, waxes, plasticizers, lubricating oils, arfiljf^^ 
ings. Abbreviated PVI. { Ipal-i'vTn-al lT*S3lbyQ(j^ 

polyvinyl methyl ether [org chem] ( — CH|§tJ^ 
A colorless, tacky liquid, soluble in organic',;^]v^J[ir 
aliphatic hydrocarbons, and in water below 32*Cji^g4! 
sure-sensitive adhesives, as a heat sensitizer^f^^^ig^j■tel 
and as a pigment binder in inlcs and textile flhishlgSHS 
viated PVM. { ;pal-i'vTn>9l 'meth-dl 'e-thar iii^^^S^ 

polyvinyl pyrrolidone [org chem] 
soluble, white, resinous solid; used in phsuinaceutii^|l|^ 
ICS, detergents, and foods, and as a synthetic(l)@8^^ 
Abbreviated PVP. | Ipm-iVTn-ol pd'rm-3,do^||MH|| 

polyvinyl resin [org chem] Any resin pr^poi^^Mj 
from vinyl monomers. Also Icnown as vinyrpjalOSin 
i'vlh-9l 'rez'dn } ^'i^^jMil 

Polyzoa [iNv zoo] The equivalent name for Br y^^^^ 

polzenite [petr] 1. A group of iamprophyires ^Pj^ 
by the presence of olivine and melilite. 2.rAn^^^E! 
group. { 'pal'Zd.nTt ) . >'^^^HHj 

pomace [food eng] 1. In the preparation ofj^ ^BS 
terial derived from apples or similar fruits by PT^^fflS 
ing. 2. The residue of grape skins, seeds, and st^^^^a 
grapes have been pressed and the juice hasjjj ^S^j ^ 
{ 'pam-3s I :^l|^BM 

Pomacentridae [vert zoo] The damselfishes lB^ffil 
perciform fishes in the siiborder Percoidei:^!{ ||!^{§ 
tro.de } :$^9H| 

Pomadasyidae [vert zoo] The grunts arid sWj^^^ 
ily of perciform fishes in the suborder Percoi ^i^BgS 
dd'sT-9,de } '^^-^9H 

Pomatiasldae [in v zoo] A family of land sri^ls^M^ 
Pectinibranchia. { ,p5-m3-tT*as*o,de ) V^^^lH 

Pomatomidae [vert zoo] A monotypic family a^ ^ 
ciformes containing the blueflsh (Pomatomus sa^^^WM 
ma'tam-d.de ) ^^^^^9H 

pomegranate [bot] Punica granatum. A small^te ^ 
ornamental tree of the order Myrtales cuUiyatc3|wn^ 
which is a reddish, pomelike berry containing fn^^^^^ 
embedded in crimson pulp. { 'pam*3,gran'9t } :^^|H 

Pomeranchuk cooling [cryo] A method 'oMttauMna 
peratures as low as 1 millikelvin in which heliumrS^gQJgj] 
adiabatic compression at temperatures be I o w QiS.^i^HjH 
9|ran-ch9k 'kiiHr) )' ' S^^|B|| 

Pomeranchuk pole 5ee Pomeron. { Ipam-ajil^^c^j^fig 

Pomeranchuk theorem [partic phvs] The;tiie^gE 
the total cross section both for scattering of a p^cl^^O 
target particle and for scattering of its antipaiticleji^^a 
target particle, approach a limit at high cnergpgs^^B 
sufficiently rapidly, then these limits must bc.theSalT^M 
3|ran-ch9k ,thirdm ) • • "''^^^Bl 

Pomeron [partic phys] A Regge pole whicf^i^j^ 
+ 1 in the angular momentum plane wlien the in^emjM 
fer in the crossed channel equals zero, correspondmgi^ 
that total cross sections of reactions are obseryed^ t^^ 
constants at high energies. Also known as PpnferanchjJ 
{ 'pam-3,ran } 

Pompe disease [med] A hereditary glycogen 
in humans arising from deficiency of a iysosom^|_ 
characterized by weakness, enlargement of the He^^|^ 
failure, enlargement of the tongue, and 
of the liver, { 'pamp di.zez } ■ ' - 

Pompilldae [inv zoo] The spider wasps, the 
the superfamily Pompiloidea. { pam*pil*3,de l ^l? 

Pomplloidea [inv zoo] A monofamilial supertai 
menopteran insects in the suborder Apocrita with^ 
and strong spinose legs. | .pamTjaMbid-e-a I 3*^^^ 

pom-pom [ord] 1. A rack of antiaircraft c^^g 
mounted in fours, as on the deck of a ship. 2j 
cannon. { 'pam,pam } - 

PONA analysis [eng] American Society fQi|v 
Materials analysis of paraffins (P), olefins (O), n^Pj 
and aromatics (A) in gasolines. | 'p5-na or Ipf jp-* 
S3S 1 ■ 

poncetet [phys] A unit of power equal to the j^J 
by a force of 100 kilograms-force when the pointy 
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New family of filled EVOH 

Three to five times the gas 
barrier of other EVOH resins 
is claimed for a new family of 
EVOH grades for rigid coex-. 
traded food packaging from 
Du Pont, introduced at the 
SPE Coextrusion RETEC. 
Called Selar OH Plus, the new 
compounds are the first of a 
series of products resulting 
from proprietary blend technology that 
reportedly slows the permeation of gas 
molecules through the barrier layer. 

This first series is a blend of thin, flat 
mica fillers in standard EVOH (Du 
Font's Selar OH, with ethylene contents 
of 30% and 44%). The mica particles 
are oriented to obstruct the migration 
of gas molecules. The refractive index 
of the mica particles is 1.55, close to the 
EVOH index of 1.52, in order to main- 
tain contact clarity. There are two 30% 
ethylene grades — :3002M3 with a melt 
flow of 1-2 g/10 min, and 3004M3 with a 
melt flow of 3-4; and one 44% ethylene 
grade, 4408M3, with a melt flow of 8. 
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coextrusion Developments 
FOCUS on Barrier Resins 

Improved EVOH materials, a brand-new amorphous 
nylon, feedblock developments and a computer program 
for coextruded material selection head the list of 
developments introduced at fall packaging conferences. 

By Ann Broclcscfimidt, Executive Editor, Paclcaging 

The pace of coextrusion devel- 
opments, while having slowed 
from the frantic pace of two 
years ago, is still active, as 
evidenced by the two main 
coextrusion conferences held 
this fall— SPE's Coextrusion 
RETEC in Arlington Heights, 
III., and the Coex '87 meeting 
in Teaneck, N.J., sponsored 
by Schotlahd Business Re- 
search, Inc., Princeton. N.J, 
Much of the news concerned 
materials developments, in- 
cluding the debut of filled 
EVOH resins, a new barriier 
amorphous nylon from Japan, 
and a computer program for 
coextrusion material selec- 
tion. Machinery developments 
include a fixed-geometry feed- 
block and hints of coming de- 
velopments in PVDC barrier 
blown films. 



the mica filler causes a slight 
increase in melt viscosity; for 
example, the Selar OH Plus 
grade with 30% ethylene be- 
haves like a resin with 5% eth- 
ylene. 

The new materials can ei- 
ther be used where extended 
shelf life of more than one year 
is required, or processors can 
reduce the thickness of the 
EVOH layer, reducing the 
cost of the barrier structure 
while retaining the gas bar- 
rier. Selar OH Plus resins sell 
for $3.60/lb, vs. $2.40/lb for 
Selar OH, providing twice the 
oxygen barrier/?. 

Still in development is an 
EVOH blend designed for 
easier processing. Thermo- 
formers have been forced to 
use higher-ethylene grades 
(44%) for deep-draw contain- 
ers. Du Pont is developing a 
31%-ethylene EVOH ^lend 
that reportedly has the 
processibility of a higher-eth- 
ylene EVOH, with the oxygen 
barrier of a 30%-ethylene 
EVOH, 



1 — New filled EVOH resins from Ou Pont for rlgid« 
ecT food containers have three to five tintes the gos 
other EVOH resins. 



coextrud- 
borrler of 



Other properties of the compounds in- 
clude density of 1.38, melt point of 366 
F, and oxygen barrier of 0.001-0.1 cc- 
mil/100 in.--day-atm over a range of 0- 
80% RH, as compared with 0.006-0.36 
cc-mil for unfilled Selar OH (see Fig. 1). 
Moisture barrier is about the same as 
usual, though the 100%-RH curve for 
Selar OH is comparable to the 80%^RH 
curve for Selar OH Plus.. Minimum 
thicknesses of 0.5 mils are recommend- 
ed by Du Pont. Reduced flex-crack re- 
sistance restricts use of Selar OH Plus 
in flexible applications. 

The compound processes on the same 
equipment as standard EVOH, though 



Another nqw amorphous 
barrier nylon An amorphous 
nylon that exhibits decreasing 
oxygen permeability with in- . 
creasing humidity was introduced at 
Coex '87 by Mitsubishi Chemical Indus- 
tries Ltd., Tokyo (U.S. offices are in 
White Plains, N.Y.). Novamid X21 is a 
copolyamide different, in composition 
from MXb6 nylon, another barrier 
type that was introduced last year by 
Mitsubishi Gas Chemical Co. and 
Toyobo Co. (see FT, May '87, p. 17). 
Also, MXD6 is semicrystalline and 
therefore can't be transparent in high 
humidity without further post-process- ' 
ing such as orientation. 

Mechanical properties of X21 are al- 
most the same as those of nylon 6; but 
its rate of water absorption is much 
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^^leffii'WM^b- 

Pth6r4n Europe. GE has 
■ patents^ aHixislihgeq 

: ■'gateleiss" iprpdesa thkt has so ifar been 

. ; Vley^lope^^ fpir/low-volume butpiits. Hop wouldn't say 
' ' ^njore al^ut the process, except that it i§ unlike iny 
conventional plastics manufacturing process. "Die ma- 
chine builders, along with tWp end users in different 
markets, are currently working to increase the output 
of this process: GE has made single-layer containers on 
a scrapless machine, filled and successfully tested 
them, says Hop. 

Hop believes in multilayer structures for the lonff 
run— two-layer structures, that is. He doesn't think it 
makes sense to try to develop one resin that can do it 
ail— provide gas and moisture barrier, heat resistance, 
stiffness impact strength, etc., though there may be 
some applications where that is practical. The ultimate 
structure for the majority of applications will be two 
layers— a thm barrier layer and another for structural 
purposes. GE is focusing its efforts on development of 
improved barrier resins, including modifications of po- 
lycarbonate and thermoplastic polyester that do not 
require tie layers, for economics and also for ease of 
recycling. Compatibility with recycle is also a key re- 
quirement of GE's barrier-resin development pro- 
gram. * 
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"S^ii^^ fewer ^cdm^oK|n^8^^^ 

the-typepf two-layer sfru^tiirp^^^ 
m^idn^d ;abovfe; e an. as-yet-toi^^n?^- 

nounced barrier resin, The final evolutionaiy step Will 
be development of a super baiTier resin that will be 
^ple to stand alone, in some applications 
: Much has been written about GE's plan to recycle 
aMtomotive parts. Hop outlined GE's plans for recy- 
clmg packaging made of its engineering resins. The 
a)mpany will buy back consumer recycle (f.o.b. Pitts- 
developed proprietary recycle technol- 
ogy over the last ll/*yearsthatcan produce "practically 
vii^nmatenal— meaning at most a 5% loss of proper- 
ties. GE has built a small pilot plant for polycarbonate 
to evaluate the technology. Besides being reused in its 
on^al applications, the recycled material may be 

nS^mn/?*?^'.^ ""^^""^^ ^"^'^ ^ A^^el (a product of 
the GE/PPG joint venture), building and construction 
applications, and automotive. 
Recycled polycarbonate can command a buy-back 

K/^^^^J?/ ^^^^^^'"g: to Hop, compared with 
$2/lb for virgin. That's a much better value than what's 
^n^nul^ "^'-^ PET recycle. PET bottle resin costs 60- 
70^/lb for virgin The compounding cost alone is 15(2/lb, 
not including c eaning, base cups, etc., according to 
Hop, and repelletized resin is selling for 25-26^/Ib 



lower; X21 absorbs about 1,5% by 
weight under the same conditions that 
nylon absorbs 3%. 

As shown in Fig. 2, oxygen perme- 
ability of X21 is nearly the same as that 
of EVOH or MXD6 nylon under high 
humidity, while under normal humidity 
(65-75% RH), it becomes intermediate 
between oriented PET and oriented ny- 
lon on the one hand, and MXD6 and 
EVOH on the other. It's very unusual 
for the oxygen permeability of nylon to 
decrease with increasing humidity. 
Mitsubishi speculates that this is be- 
cause the resin has a slight tendency to 
crystallize. The transition from amor- 
phous to semi-ordered state might oc- 
cur with mild water absorption, and the 
barrier improvement might be derived 
from this roughly ordered state. 

Noyamid X21 is mostly compatible 
with nylon 6 and is capable of reducing 
the latter's thermoforming tempera- 
tures and increasing the shrinkage of 
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oriented film, as well as improving 
transparency and barrier properties. 
In tests on monolayer injection stretch- 
blow molded bottles, oxygen perme- 
ability of an X21 bottle was half that ofa 
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36 mil 

Onginal (as received) 




64^ 


36 mil 

Dried 250 F. 45 min 


43^ 


70.10 


34 mil 

Dried 250 F, 45 mfn 
"njermofonned 446 F, 
24 sec 


34^ 


62.12 


17.5 mil 

Themroformed Part 


34^ 




•MobayCorp. 

"•Retort conditions: SO F, 45 min. 19 





PET bottle. The X21 bottle also demon- 
strated superior chemical resistance 
and heat resistance (the bottle was not 
deformed by filling with 194 F water). 

Mitsubishi developed Novamid X21 
IS 1985 and now has a pilot plant in Ja- 
pan; sample quantities are available in 
the U.S. It is priced at $4/lb. Novamid 
X21 is currently being used in Japan for 
coextruded film packaging for pro- 
cessed meat. 

Polycarbonate for PVDC coextruslon 

Mobay Corp. discussed the use of its 
new Makrolon DP-1-1073 polycarbon- 
ate resin, developed for coextrusion 
with PVDC, at the Coextrusion RE- 
TEC. As previously reported (FT, July 
87, p. 12), the new polycarbonate can 
be extruded at temperatures as low as 
415 F, Some of its physical properties 
are slightly different from normal poly^ 
carbonate— e.g., impact strength is 14 
ft-Ib/m., vs. 16 ft-lb/in. for typical PC 
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Mobay tested i%icl PC/PVDC struc- 
tures with sevei'al tie materials and all 
exhibited excellent adhesion to both 
resins, though Mobay declines to iden- 
tify them. A tie layer may not be need- 
ed at all, according to Mobay. 

The PC/PVDC coexti-usion does be- 
come yellower when retorted (see ta- 
ble), but Mobay's evaluations show no 
significant loss oC bai-rier. As for ther- 
moforming, no PVDC degradation in a 
3()-mil PC/PVDC coextrusion was ob- 
served under typical polycarbonate 
thermoforming conditions, and materi- 



al distribution appears to have been 
uniform and indicates a good flow of all 
layers. Mobay evaluated a thin, shallow 
tray, cup step mold, deep-dish bowl, 
and a shape that resembles a bell. 

Mobay is now evaluating long-term 
production feasibility of PC/PVDC 
coextrusions and use of regrind. 

Polyarylate coextrusion yields heat- 
resistant bottle The Engineered Plas- 
tics Div. of Hoechst-Celanese Corp. re- 
ported at Coex '87 another sign that 
engineei'i ng thermoplastics are finding 
a niche in disposable jKukaging for 
high-heat applications. Yamamura 
Glass Co. of Japan has developed a five- 
layer bottle of PET/polyai-ylate/PET 
that will withstand hot filling to 195 F 
while maintaining its clarity. Addition- 
ally, unlike conventional heat-resistant 
PEl' bottles, no post-mold heat-treat- 
ing is required to crystallize the bottle 



neck area to obtain the heat resistance 
and dimensional stability required for 
sealability. Hoechst-Celanese makes a 
polyarylate called Dui ol. 

Computer program for coextruded 
materials Du Pont has developed iiti in- 
teractive computer pi ogram to aid in 
materials selection for coextruflod bar- 
rier i)lastic containei's. The artificial in- 
telligence system, called Packaging 
Advisor, helps users determine the 
most economical package structure to 
meet their gas-bari-ier requirements. 



The system will bo lict^n.sed t<i Du Pont 
customers. It perfoi'ms barrier- vs. -cost 
calculations and tabulates the data in a 
way that allows the user In consider all 
the available alternatives. It considers 
the container fabi-ication pnice.ss, fill- 
ing/sterilization process, recycle level, 
package storage condition, need for tie 
layers and neeil for optical pro|Kulies. 
Users can customisse the progi*ani with 
their own cost and pei'formance data. 
This program is a companion to the 
"Smart Choice" program designed to 
aid selection from Du Ponl's nine fam- 
ilies of Bynel tie resins. Both programs 
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can be ufwialed as new devek)pments 
occur. 

Fixed-geometry feedblock Cloeren 
Co. announced at (;oex '87 that lt\s now 
offering a fixed-geometry feedblock for 
large-volume applications such as asep- 
tic packaging, in eliminate operator er- 
ror, it is a "hybrid" design, stemming 
fi'om the com))any*s vane technology. 
Inside the blocks, "die lips" are located 
at the point u( convergence where two 
How channels come together. The die 
lips are externally accessible, so that 
they can be replaced. In high-perfor- 
mance apj)lications, the co.st is compa- 
rable to that of the vane feedblock; for 
custom sheet applications, cost could be 
up to 20% less. 

PVDC blown film developments Now 

that Dow Chemical has commercialized 
pelletized foi-ms of its standard Saran 
PVDC and of a new higher- barrier 
methyl aery late PVDC copolymer, ex- 
trusion e<|uipment suppliers may be de- 
veloping new designs to take advantage 
of the pellets' improved processibility. 
At least one fii-m, which did not want to 
be identified, sees a need to develop 
blown film equipment to handle the 
"new" PVDC. Accordinj^: to this source, 
standard blown film lines can't run 
PVDC, even in peliot form, because 
residence times are too hign. In order 
to reduce the residence time fi'om the 
usual (i-lO niin down to 2 min, ihis firm 
believes the answer is a shallow, short 
screw with 18-24:1 L/I), and very shoi t 
coextrusion adaptors and die channels. 
Also imder consitleration by this firm is 
a tubular biaxial orientation process to 
achieve higher machinability (stiffness) 
in coextrudeil films containing PVDC. 

'Iliere*s evidence that another major 
Dow ll&D pnjgram — on PVDC recy- 
cling — has achieved commercial fioiition. 
Ball Corp/s Plastics Div.. Evansville. 
Ind., has a PVDC recycling progi*am 
that ha.s successfully achieved commer- 
cial output pcites — in excess of 1()0() lb/ 
hr— of a PP/PVDC: structure containing 
recycle. A Hall sourct; says the company 
is currently working with customei-s to 
develop commercial applications. □□ 



For More Information on Items in This Article 
Circle Readers' Service Card Numbers 

Cloeren Co.. Orange. Texas (CIRCLE 35) Mitsubishi Chemical Industries. White 

Du Pont Co.. Wilmington. Del. (CIRCLE 36) Plains. N.Y. (CIRCLE 38) 

Hoechst-Celanese Corp., Engineered Plas- Mobay Corp.. Pittsburgh (CIRCLE 39) 
tics Div.. Chatham. N.J. (CIRCLE 37) 



PtASTICS TECHKOtOGY DECEMBER 1987 /79 




Fig. 2 — new amorphous barrier nylon, Novamid exhibits the unusual charac- 

teristic of decreasing oxygen permeability with increasing humidity. 
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[57] ABSTRACT 

A porous composite material includes a porous body 
formed of a hydrophobic polymer such as polyvinyl 
chloride and a layer of a hydrophilic polymer such as 
poly vinyl alcohol provided over at least a portion of the 
interior surface of each of the pores of the porous body. 
The composite material is obtained by a process includ- 
ing the steps of dispersing an aqueous solution contain- 
ing a hydrophilic polymer and a foaming agent into a 
solution of a hydrophobic polymer in an organic sol- 
vent to form an emulsion, removing the water and the 
organic solvent from the emulsion to obtain a solid, and 
subjecting the solid to foaming conditions. 

7 Claims, No Drawings 
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the solid mass according to the kind of the foaming . , 

agent employed. The conditions for and the manner of EXAMPLp2.; 

: .the foaming treatment are well known in the art. Porous composite films were produced by the same 

Thus, a multiplicity of pores are formed within the way as in Example 1 except that the weight: ratio :6f' 

hydrophobic polymer body.; Each pore is in communir 5 KHCO3/PVC was varied: The porosity of the film in 

cation with the surf^u^ of the body: through a path the case of KHGX>3/PVC ratio of 0.63 was 69% aud in 

formed by the gases generated and escaped to the air : the caie of :KHC03/PVC ratio of =0.19 was:45%.- • . • 

^during, the: treatment of the foaming- agent.: Further^ PYAKfPi P V 

since these pores are produced Math the portions oorre^ = : : . »yVMPX-fi 3 . . . . 

: sponding to, the liqukl palticles containing the hydro- iP Example: 1 was repeated ' using polyac^Ilc. acid; and 

' philic polymer and: the fbamihg agent as cbres^ at least - ' . PPlyyinyl pyiTQUdoiie, respectively; in. place of the 

a part of the interior s^urfabe of each pore is coVereid ■ polyvinyl alcohoL .Thisamouht5:6f inbistiire absorbed in 

with'a layeir of the :hydrophilic polymer. As a result of ^ resulting porous composite films; : when placed 

- this :strticture^ the 'p6r6us< comiK>site material produced : under conditions of 30' 9 1 % relative humidity, were 

in accordance with the 'process of the present invention = in.tbe qase of polyacryllc add «uid 22% in:the casie : 

: has an improved hygroscopic property inherent to the Pplyyu^yl PJ^nolidone, based on the dry weight of 

hydrophilic polymer exposed to the surfaces of the : : '■?*P^ 

pores. What is claimed is: 

< The porous coinpoisite imaterial of this invention may VAptocessfoT the production of a porous composite 
be apphed to a variety of fidds. For example, fihns or ^ 

sheets of the composite material can be used as interior emulsifying an aqueous solution containing ; a hydrp-- 

decoration materials which also serve to prevent dew polymer and a foaming agent into a solution 

frbm being formed tiiereon ' The porous composite ina- ?^ hydrophpWc polyiiier in an organic ^Ivent to 

. terial can be provided over tiie surface of a sub^ „ form an emutoon m which Bquid particles of said 

forin a composite brticfe Such article aquwus solutionaredispersed in said organic solu- 

geously produced by applying a coating of the above- . . ■ . , . - 

described eimiiliion onto Uie substrate, drying die coat- : removing said orgamc solvent and wa^r from said 

ing and iaibjccting the dried coating to a foaming treat^ .. . . ^ 

^ ^ : : *^ subjectmg said sohd to foammg conditions thereby to 

^ :TTk^ following examples will further iMustrate die :^ ^ a ^^j^^^"! "^^^J^^^ ^^It' u • 
pi^cscntihv^tibh. • • 2.^A process^ set forth m clami 1. wherem said 

cniulsion fomung step' includes mixing the . aqueous : 
= • EXAMPLE 1 : : : solution containing 1 to 20 wt % of the hydrophilic 

tnn ^^x^ 1^ r t r i • t polypaer and at least 5 .wt % but Up to the Saturated 

.J^ P^.^y ^5 a solution of polyvmyl chlo- 35 ^nVsentnitiOn of the foaming agent" with tSe^S 

rtdc: m etiiylene dicWpn^^^ poly. solution containing 1 to 30 wt % of tfirM^pSc 

^ .n the solution was. 100 g/^), 0 parte by volume of polymer witii a ntixing ratio by weight of A^fo^^ 

2^ "^^r"^. hT^""^ f^'^r^^S'^^^^r Slutionto thelatter«5utioUin4eSco^ 

tion: 20 g^) and 15 parts by volume of an aqueous 3. A process as set fortii m claim 1 or 2, wherein the 

SfJ^T-^'r^r^'^*"''^'; («,n«.ntral.on: 250 g/1) 40 hydrophihc polymer is used in an amdimt of 1 to 25 
were mi^ togeth^ for emulsification. The emulsion parts by weight per 100 parts by weight of die hydro- 
w^apphed onto a glass ptot^^^ phobic polyierlmd die fo^g ag^t is used hi an 

a freezer at -20- O fo^^^^ amount of 2 to 70 parts by weight per 100 parts by 

sion was dried at fOT C. und«r vacuum to obtam a fihn weight of die hydrophobic polyi^r. > 
of 0.5 inm thick. The fihn. ^ ^/^^^^ 45 4. A process as set fordi m chum 1, wherem die hy- 
the glass phite. was dien uiimased m 2 N HQ for 48 drophobic polymer is a resm selected from die group 
houistoaUowtogenerate002bydecomposiUpnofdie consisting of polyolefin resms, styrene resms, i^Uc 
potassium bicarix>nate. After washmg widi water, die . resms and polyvinyl chloride resins, 
resultmg fihn w^ dried under vacuum to obtam a po- 5. A process as set fordi m claun 4, wherein didCSy^: 
rous oonq>osite fihu having a density of 0.58. The po- so^droph obic po lyjier^is a member selected from tiEe 
rous componte fihn had a. porosity of 60% and die "^group consisting ofpolyediylene, polypropylene, poly- 
d^eter of die pores was found to range from 5 to 50fu butene, ediylene-prolylene copolymers, polystyrene. 
When die composite fihn was kept at 30* C. and under acrylonitrile-butadiene-styrene coi>olymers, polyacryl- 
a constant relative humidity of 85% and 91%, die fihn onitrile. a polvacrvlic ad d ester, polyvmyl chloride and 
absoibed moisture in an amount of21% based on its dry 55 (polyvinyhdene chloridS i 

weight m the case of 85% humidity and 25% m the case 6. A process as set forth in claun 1, wherem the hy- 
of 91% humidity. drophilic polymer is a member selected from the group 

CX>MPARAT[VE EXAMPLE consisting of polyvmyl alcohol, polyacrylic acid, poly- 

vmyl pyrrohdone, polyethylene glycol and a salt of 
For the purpose of comparison, a porous film was 60 polyacrylic acid, 
prepared ui the same manner as m Example 1 except 7. A process as set forth m claun 1, wherem the foam- 
that no polyvinyl alcohol was employed. The film had mg agent is a member selected from the group consist- 
aporosity of 30%. A moisture absorb test revealed that ing of potassium bicariwnate, sodium bicarbonate, 
the film absorbed moisture in an amount of 9% based on azodicarboamlde, diphenylsulfone-3,3'-disulfohydra- 
its dry weight when the fihn was allowed to stand under 65 zine and benzenesulfonic acid diphenylhydrazine. 
conditions of 30' C. and 91% humidity. * • • • * 
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[57] ABSTRACT 

Disclosed is a method of pineparing an asbestos dia- 
phragm containing a themioplaistic resin. According to 
the method disclosed herein, an asbestos mat is prepared 
by drawing the asbestos mat from a salt free, aqueous, 
asbestos slurry, providing the rean,.and thereafter heat- 
ing the mat to fonn the resin reinforced mat 
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and dectfolysis was commenced. After tS days of elec- 
trolysis at 190 amperes per square foot, the average cell 
voltage was 3.19 volts, the average cathode current 
efficiency was 97.31 percent, and the cathode kilowatt 
hours per unit of CI2 and 2NaOH was 2245 kilowatt^ 
hours per unit. 

EXAMPLE in 

Codeposited asbestbs-resin diaphragms were drawn 
from salt-free sodium hydroxide slurries and tested as 
diaphragms in laboratory chloralkali cells. 

Slurries were prepared by adding Quebec Asbestos 
Producers Association grade 4D-12 chrysotile asbestos 
to 10 weight, percent solutions of sodium hydroxide. 
Thereafter, a dispersion of Allied Chemical Corpora- 
tion HALAR( TM ) copolymer of ethylene and chloro-. 
trifluoroethylene with Triton X- 100 surfactant in water 
>yas added to. the slurry in sufficient quantity to provide 
. a solids content (basis total weight of asbestos and resin) 
that was 10 weight percent resin and 90 weight percent 
asbestos. The slurry was agitated and then deposited on 
cathodes as described in Example' I above. The resulting 
codeposited asbestos and resin mats wexe then heated to 
the temperatares and for the times indicated in Table I 
b^ow. 

The cathode units were assembled with anode units 
as described in Example I above and electrolysis was 
commenced at 190 amperes per square foot. The results 
shown in Table I were obtained. 

TABLE! 

Ron 

Time of heating (houns) 
Temperature (oegrees C.) 
T>ays on . line 

* Average Cell Voltase (volts) 

* Ca t h o de dficiettcy (%) 

* Kilowatt hourB/imit 



8 

TABLE Il-continued 



Temp, of first heating (* C) 

Vacuum (cm Hg) 

Time of second aepositkm 

(hours) 

Temp, of second heating C CO 
Days on line 

Average cell voltage (volts) 
Cathode eOicieiicy (%) 
. Kilowatt hcnua/unlt . 



265 
25 
0.33 

200 
97 
3.20 
97.36 
22SI 



10 



15 



A • 


B 


5.8 


5.8 


250-260 


25O-260 


194 


196 


3.13 


3.09 


96.13 


93.33 


222s 


2226 



Although the method of this invention has been de- 
scribed and illustrated with respect to particular exem- 
plifications and embodiments Uiereof, it is not intended 
to be so limited but is to only be limited as described in 
the appended claims. 
We claim: 

1. bi a method of prepa mg an asbestos dia phragm 
containing a thermoplastic ( gyflrophobic resin ) which 
method comprises forming a fibrous chrysotile asbestos 
mat having the resin therein and thereafter heating the 
mat to melt said resin, the improvement wherein said 
20 resin is capable of being oxidized and degraded when 
heated above the crystalline melting point thereof in the 
presence of asbestos, and which method comprises de- 
positing said asbestos diaphragm from an aqueous slurry 
substantially free of alkali metal chloride and consisting 
25 essentially of from about 1 to about 30 weight aiv«ii 
metal hydroxide and from about 0.1 to about 10 weight 
percent total asbestos and resin, wherein the resin is 
from about 0.2 to about 8 weight percent of the total 
asbestos and resin and wherein the resin is selected fnnn 
the group consisting of: 

A. hydrocarbon resins; 

B. homopolymers having the empirical formula: 
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and 



EXAMPLE IV 

A codeposited asbestos-resin diaphragm was drawn 
from a salt-free sodium hydroxide slurry and tested as a ^ 
diaphragm in a laboratory, chloralkah cell. 

The slurry was prepared by adding Quebec Asbestos 
Producers Associatioii grade 4D-12 chrysotile asbest<» 
to a 10 weight percent solution of sodium hydroxide. 
Thereafter, a dispersion of Allied Chemical Corpora- 
tion HAJLAR(tM ), a copolymer of ethylene and chlo- 
rotrifluoroethylene, with duPoht MERPOL(tm) SE 
surfactant in water was added to the slurry in sufficient 
quantity to provide a solids content (basis total weight 
of asbestos and resin) that was 10 weight percent resin 50 
and 90 weight percent asbestos. The slurry was agitated 
and then deposited on a cathode as described in Exam- 
ple I above. The resulting codeposited asbestos and 
resin mat was then heated to the temperature and for 
the time indicated in Table II below. 

Thereafter a solution prepared from 5.1 grams of 
Allied Chemical Corporation KYNAR(tm) RC 9332 
polyvinylidenefluoride in izOO milliliters of S weight 
percent sodium hydroxide was poured over the cathode 
and a vacuum was drawn within the cathode to pull the 
solution through. Thereafter, the cathode was heated. 
The vacuum, the time of heating, and the temperature 
are shown in Table II below. The cathode and an anode 
were then assembled to form a cell as described in Ex- 
ample I above. The results obtained are shown in Table 
n below. 

TABLE n •• 

Hme of first heatihg (hours) 1 



35 C. copolymers having hydrocari>on and halocaxbon 
moieties wherein the halocarbon moiety is chosen 
froni the group consisting of halocarbons having 
the empirical formula: 

wherein at least 20 percent of the copolymer is the 

hydrocarbon moiety; 
where Y'is halogen chosen from the group consisting 
of fluorine, chlorine, and bromine, Y^, V", and 
Y^'^are chosen from the group consisting of fluo- 
rine, chlorine, bromine, and hydrogen, and at least 
one of said Y^', Y^, and Y^*" is hydrogen, and 
where X'is a halogen chosen from the group con- 
sisting of fluorine, chlorine, and bromine, and X^, 
X^^, and X'*'are chosen from the group consisting 
of fluorine, chlorine, bromine, and hydrogen. 

2. The method of claim 1 wherein the concentration 
of alkali metal chloride in the slurry is low enough to 
avoid crystallization of solid alkali metal chloride on the 
asbestos fibers. 

3. The method of claim 1 wherein the alkali m^tal 
hydroxide is sodium hydroxide. 

4. The method of didm 1 wherein the resin is a homo- 
polymer c hosen from the group gmiMating of polyvinyl 
chloride/ ^^lyvinylidene chloride) polytrichloroethy- 
lene, pblyU-chloro-2,2-difluoroethylene), poly(l- 
chloro,-12-€liauoroethylene), polytrifluoroethylene, 
polyvinyl fluoride, poly(vinylidenefluoride), polyethy- 
lene, polypropylene, polyisobutylene, and polystyrene. 

5. The metfiod of claim 1 wherein the hydrophobic 
resin is a copolymer of a hydrocarbon and a halocarbon 
selected from the group consisting of perfluoroethy- 
lene, trifluoroethylene, vinylidene. fluoride, vinylidene 
chloride^ and. chlorotrifluoroethy lene. 
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